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Abstract 



An integrated circuit (8) and method of fabricating lightly doped source/drain type devices 
thereon to form spacer widths of different dimensions to effectively vary the electrical 
characteristics of selected ones of the devices to facilitate different drive-current capabilities on 
the same chip. By varying the spacer width the lateral separation between the lightly doped 
portion of the source and drain regions (14,16) and the heavily doped portions of the source 
and drain regions (14,16) can be va ried in a controlled manner, giving rise to a variation in 



device performance characteristics. 



I9 



Data supplied from the esp@cenet database - 12 



http://l2.espacenet.com/espacenet/viewer?PN=JP11220038&CY=e... 10/01/2003 



09)B*W&Vtff (JP) 



^ m & it ^ m <A) 



1-220038 

(43)&HB ^11^(1999) 8 £10B 



(51) IntCl. 8 aSffjia-^ F I 

H0 1L 21/8238 H0 1L 27/08 3 2 IE 

21/336 29/78 3 0 1 P 
27/092 
29/78 



gSfflteft i»jR3l»»12 OL (± 6 H) 





ft®¥10 -222630 


(71) fflJSA 


591007686 












(1998) 8 £ 6 B 




> 








LSI LOGIC CORPORATI 




0 13 7 6 6 




ON 


(32)«5feB 


1998^1^278 






(33)«$fe*fc£3IE§ 


#@ (US) 




fcf^X, ^TyjJ — v' — F 1551 






(72)f89M? 


U^ir— H -5V • 








T * U U 7 ^;pnTW95070, 
















12206 






(74)f$®A 





(54) [$S9KZ>£;ftO *g«HlKiC^^SMOSh^>^X^O«gtW»e^tt^ 



(57) mm: 

Rtf*na8itfig***-rSLDDMOS h7>vX? • 
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3> • ^-X©lfc«[Hlg&y^£x>y5P>^UT, ipSK)j£ 

y-^/s-r-sx-T^y^.t, 

iWrEigi ©x-y^>y • xf'^©eiibt4i;i)V 

^^©^^©x^— -y-t, huIBp^-v^;!/ • TV\*-f x 
cd t >< -3 i ; & # & m m © Jk # $ CD x ^ — y- i £ JgJ5£ 

«m©n^^^;P • ^A-f X^©_hfC^$nTti-5 

Mmm&P'f £i->f^LT, ^©jkuffl^x^-- y- 

X + >^$nfc->'Jr3> • ^-X©;Hfl[aIS§£x-y5P> 
i7*UT< iEnft^l/ • ^A-f XWtX^aMCjSttS 
R)fM©^:^S©X^— y-<h, SfrEn^-^^^ ■ r/H7 

<D^n&LK<D i>< c *5 it s Rff mco±% s © x ^— y- 

tC-r^X^-yyi:. 

[M*>H3] Sfc£ggimMfl£#£ffiA;fcp3^*;i/ 

5fefc^snfc^»(*:«it*wrs->U3> • ^-x© 
*«ias§y-rsx-y^>^UT. *§©j£^<miix^— y- 

X+>^SftfeyU3> • ^-X©£l«[elg§£x-y3 : -> 
iT'LT. «lEp?f^ • 7*A-f XWVK^CfettS 50 
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©^tUiUI-©^ < -pTWcis -5f9fH©;*:$ £ ©x ^— y- 

©p^v^;i/ - 7*A-r x&#-r**«®K©«ifi*«s 

fc-r^X?-y^t, 

S&*tt»«»E«2l£**.&«»© n *)l>RZfv> J- 
■ r/H X ^#-T -5 d 2>J!i*l§lS&. 
[M*K5] »##2E*©:#&K«fcoTWeS*l. 

»Enft*;i' • x©«a©aiRsnfc"b©ttta 
*©«#?3nfc&©£«Afc«&©ng^*;u • ^a-t 

iEpfv^ • tVH' xwftewa&Stt&fcwtteg 
^SKKjm^^&^rT-SMEp^v^ • t/HX© 

*©SS?^tifcfe©*liAfcls»:©p^^^;i/ • rA-r 

+ • T/HX4Wt5'M< tt> 1 o©ilfR[H|g§£ 
B8*H8 3 »*«2E*©*ffifC«fcoTHiBS*l. 

HoEn^^^;u • f/H x©te©atRi*nfc*>©,i:ram 
^■s^ibmsft^&^-rswEn^r^^- tawx© 

*©StR$nfct>©£iS*fc?tg:©n^*;i/ • 

[9I*H9] »*«3E«©*ftC«fc-3T»ifian, 
WEp^-v*^ • ^A-f xwffiwM^^nfcfewtfiS 

^-5K«i«sittE^**-rsBaEp5 i i'^;i/ • fA-rx© 
+©ilWStifc : b©S:«x.fe^g:©p^^^;i/ • ^A-f 

[If 10] ^ < i 1 o©*«[hIS§*^©±(c 

ff/Hx-efeoT, mEftfltiaea. »#*ie«© 

©n?Y*;k&Z*p5^*;l/ • ^A-f X^tLT^C 

[IS^Jgll] '>^c< tfe 1 ^>©**fi[e]S§£^-©J:tC 

ffA'-fXTSoT. WE*«IhIK«> W*«2E«© 
^tCioTSiiSnflffEn^Y^l' • ^A-fXWflfi© 
jl^S tlfe t>© i iiaa5tftt»(IAS*T5WE n 

©n^^*;U • ^A'-rx^^bT^'Sdt^^t-r^ 
f^TA'^fX. 
[1M12] 'PU< tfc 1 -3©»^|elSSS-E-©±tC 
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3iiR*ft&t)©tttjia«*»«»iB*««rr*ttiBp 

[0 0 0 1] 

(lightly doped) V— X/K W > • ^-f ^GD^A-f 
X*»i6U *a©*«|iIBSg 1 u/y-b(Z)5 s A'fX<0*<D 

^v:/±fc*^TSfc*Ktt«W«# (drive current 
capabilities) Sr§S«C"r«*SJCBIfS. 
[0 0 0 2] 

tefr'S, H.B. Bakalu, Circuits, Interconnections, a 
nd packaging for VLSI. Add i son-Wesley (1990) ; A. S. 

Grove, Physics and Technology of Semiconductor De 
vices, Wiley, New York, NY (1967); R. S. Muller and 

T. I. Kamins. Device Electronics for Integrated Ci 
rcuits, Wiley. New York. NY. (1977); E. S. Yang. Fu 
ndamentals of Semiconductor Devices, McGraw-Hill, 30 
New York, NY (1978); B. G. Streetman, Solid State E 
lectronicDevices, Prentice-Hall. Englewood Cliffs. 

NJ (1980); T.E. Dillinger. VLSI Engineering, Pren 
t ice-Hall. Englewood CI if fs. NJ (1988); S. M. Sze. 
Physics of Semiconductor Devices, 2d ed. , Wiley, N 
ew York, (1981); R. H. Krambeck. CM. Lee, and H. S. 

Law, 'High-speed compact circuit with CMOS." IEEE 

Journal of Sol id-State Circuits, vol. SC-17, pp 
614-619, June 1982 ; and Texas Instruments VLSI Labo 
ratory, "Technology and design challenges of M0S V 40 
LSI," IEEE Journal of Sol id-State Circuits, vol. 
SC-17. no. 3. pp 442-448, June, 1982. 
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[0004] Mtc^u<ti, ^a<D&wmtemm-ete. 

«lt5B»«K«AS:l*pft*^MOSf/HX 50 
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[0 0 0 5] U*>U instil K»«8Mg#rt*S» 

[0 0 0 6] ftoT, l^^^^^iI(DLDDM 
OSh7>yX?«f/HX^ AttSBSmSft&ttii 

[0 0 0 7] *S6^©£&SMH HCJRffB 

SttSLDDMOS h^>> ? X^ • r/H X£f££*i 
[0 0 0 8] 

-f > • ^^^©siffliiiK^/wxsrOja-r 

•yDirX^^<^, gl©Xyf>^ • XrVfifi&ff 
2tlZ>t. "tSOiT^fiiJ^X^-it^D^o ^tc, SIS 
(7)fflSx^-it^> vx^>^fcJ:^T«l8-r^c:^(c 

t^MUnft^' h7>vX^ • 5^ A-T X £: :7 * 

f>^-Xr7^l:, mM<DiS£<h41<h£Wt-£X 
^— 9*^J5)c$n^o X^-itco^:#$^^coj:3tc^ 

l d d m o s =?n^ X #»J5fc $ n £ o 

[0009] ^^)^»jtu, MBx^-iffi, *§a*»s 

[0 0 10] 9J<0*Jt«^f4, fflfflEX^-im, 

•xA-f XOS/DJin«a£, £0{£^*y h • +t'J7 
Oft. J:DIl#ffSg^tt^T/HXW#6n§o 
[0011] 
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[0 0 1 2] #K0B&, »fcH6Sr#Ha-T4. -<20 

S H-y§nfcy-x / H W > • 94 

E»^y:/8#SSttTlr>*. JMWatt^y^Sfi, 
a)±^»3ttS^-f yMiSOLDDMO S 5*/t-f X** 

[0 0 1 3] *BHaB^y^8tt, — n^x;l/7 
0W7 1, p«y*x;i/7 2W7 SftiftDHacDn^x 

fi^inot^i: p-^snfcv-^ / K K > (LD 

D) £W?-**B»{fc*¥SM* (MOS) h5>^X^ 
•f/H^10i, *3tt<tt>loc!)iBlriK»ta!^ai 

noi^c H-^snfcy-x / k k > (ldd) & 
m-rz>&mmim¥mi£ (mos) h^>^x*-^/\* 

[0 0 14] BI6tC*5^Tfit)ft<^.6n^«t'5tC, M 
OSf/HXlOU HKIC. y— X««14i, Klx 

<>a«i6i, y-x««i 4jci»sg-r*LDDfla« 

18i, KU-f >««1 6JC«*"r4giJ<Z)LDD««2 
0<h, LDDI«18M2 0H J t<D±lZV 

- h 2 4tf»«*ftT^Sft**2 2 £*©IWK:5£» 

lt^o> ^r*^2 2 ic»*r*ffimctt, y-h* 

*2 6^ LDDl«18*6y-F2 4*»iU 9J 
©■Ift^XttR^fleX^— U-2 8*<, ffi^LDD«« 

2 0^6y-h 2 4S»iLT^5. 

[0 0 15] 0 6K;fcl>TSfc&<j|£n5«k'5K\ M 
OSrAWXllli — «lc, V-XM3 4i, FU 
-f>flg«3 6<h* y— X««3 4fC»«-r^LDD«« 

3 8<h. KK>**3 6lcBfirr S»J<Z>LDD««4 

£^fr„ LDDI^3 8M4 0(1 ^0D_tfcy 

5 1 ir*;P4 2K:|»»-r*tt«lCtt, bM 
ft«i4 5*«13nt^S. Kffc4&Xttfl«#X'S- 
■y-4 6*^ LDD««3 8^6y-h4 4S»»U 8'J 
©»t»XBI!t#X^-!l'4 8^ ffi;*"a>LDD«« 

4 0*^y-h4 4S»BLTW. 

[0 0 1 6] *BHa»^y^ , 8t«a-r4&fca6fctt, L 
DDMOS h^>;/X^ • T/HX5 O^LDDMOS 
h^>:xX^ • y-T 5 2&£(2ffi^CDLDDMOS5 :f A 

-f 3 0^, ^(OLDDMOSr/HX^, riftyija 
>Jf ft<!f(0jj^#**3 2**S/S5K«Ji£ffl^T*--A 
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[0 0 17] T-ftKiSSnfcLDDMOS h^>> ? X^ 
K^utlilSK &*?U LDDM18, 2 

o. 3 8. 4oit fix*;i/=p«a©aA»CctoT*j« 

SnTtr**©fc*tU y-XMKK>Ml4, 1 
6. 1 8. 3 4, 3 6HKx*;^ftA»:±-3T»lSS 

io [0018] mmMmfr*>i&z>mz 2*«»j*a*ijfc« 

^X^-D-2 6, 2 8&£/X^— 2 9, 3 1fj:<i:^ 
1M -e«©j£^BSB LDDX ^— y-OfflSrfrT S 
nMOSf/HX 1 0^pMOSf/HX 1 3&£CDlt 
2&(£> n MO S XrjC p MO S tVNW X * ^^ffllslK^ 

7^6 0 (gi4) w«3ti§. ns&mizmi&znzm 

x<D*n-en<&$*-- h t y-x/ 
k u-f >t<Dm<D*mm<D&ffc&ffi±'$'z><D\zi8i±L'z> 9 

20 [0 0 19] *5EW©»B^«01TKJU itI3 2 (Dm 

&fcx.y^>?&ffiiz&^Tm&2ftz£mw2nx: 

Hfl. mmmx$>ti^ 4*> • $*J>tf (ion mi ll in 

%izmM-rz>te-rx$>z>o mm&x$>nv£. ld 

[0 0 2 0] 05Kfifc&<*<*nT^£<J:'5K:, 
30 $S©±l;SS:§^ X©X^-1f 6Mt 5 c t S$ 
%IZTZ>IZ, 7thl/yXh(7)TX^X(il6 2^ ffi 

mmmnn94 7<D7'/i4 xmm<D?4 6 ooDgB5>tc# 

^6 0Oi8t)oa;»lt 7thl/yXM62TMI 

[0 0 2 1] 7X*>^Snfc#»ft^ 60(1 

X^f>^$n, X^— 9-4 6&tf4 8&£<£>X^ 

jfe»c»j3csn^x*>ifstifcx^— y-2 6X 

t>*2 8<fc0fe^RWtcS<S<o*ir^ft&^r*r^J:'5k: 

fttctt, (isotropic) x^>^ffl^£*U 

«>6f|rI (lateral) 0I^>mAS. 9*ttXy 

BSKftaaESssnasftx/w x 1 1 t#«*©±fc:#jGRs 
nti^^ M$nt> 0 1 izmMztix^zmsw 

filftf/UX 1 0m*t49XAl 0 9^ 0 2 

so £ry X /\2 0 9^ meizmM-znT^&i&mwiT/w 
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x i o £i!58Mb7 ; A*-f x 1 1 iram-a-a-^w-r^^x/N 

8 fct'cD. T'U >b®Brtt— K 1 0 0 iK^gpTflgfc^ 

[0 0 2 2] ttm^mm-Vit, n MO S^"f^f;H 
X 1 OtpMOS^T'OTA'-fX 1 i t*tgaw^nfc 
**, 3IE#T»n«. t/HXI 0M1 l©#»ifi*R 
e^titr/HXl 0^pMOS5''f7'a)T/HXT** 

Dt/HXI l^nMOS^^cc^AWx-e&sj;? 
[0 0 2 3] f-?T> *fBKO)KO*i#i:$BH(C*3tiT " 
t-^t n MO S SOtp MO S f /H XfflS 

tfl£HLDDX^-!f©«!S:tfi*^t)$nT. 

[0®rofSJiifclft§i» 

[01] **w»cseoT«iriEsnfcfi«»«sMaLDD* 
[01 ] 
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-So 

[0 2] *«Mt«eoT#iriEsnfciSB»ias»nLDD 

MOS h7>yX^ • TA'f^C^W&KIif* 
[03] ffit«S655"f ^OLDDMOS K7>vX 

0fl?£*T.TH5. 
[04] H3©ll!&^©ffi#»fc«iiB-C*0. Bifi 

y-f *«0*34lT^-5. 
[0 5] H4©iI»^©a4J-WttW«BHT*0. SSit 

as tc & # vx * > ^©i® (c & tt -a y-r wmm z nx 

[0 6] 0 5<D|III&y<©&#«&»rffiB-CfcD. 8iS 
jag»C*3^S^2©X^— U- • X-y5 L >^©|Jgcr>{t^:0 
y<*«0iB3tlT^S. 
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